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(54) Light emitting diode

(57) A light emitting device is provided that includes
a light emitting structure (including a first conductive type
semiconductor layer, an active layer, and a second con-
ductive type semiconductor layer), a conductive layer,
an insulation layer, and a current blocking layer. The con-
ductive layer may have a first conductive portion that
passes through the second conductive type semiconduc-

tor layer and the active layer to contact the first conductive
type semiconductor layer. The insulation layer may have
a first insulation portion that surrounds the first conduc-
tive portion of the conductive layer. The current blocking
layer may substantially surround the first insulation por-
tion of the insulation layer, the first insulation portion pro-
vided between the current blocking layer and the first
conductive portion.
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Description

BACKGROUND

1. Field

[0001] Embodiments may relate to a light emitting de-
vice.

2. Background

[0002] A light emitting diode (LED) is a device for emit-
ting light. Such an LED may be a semiconductor light
emitting device for converting an electric signal into light
using characteristics of compound semiconductor mate-
rials.
The LED may be used for display devices, light sources
for liquid crystal displays (LCDs), and lighting devices.

SUMMARY OF THE INVENTION

[0003] A light emitting device, comprising: a light emit-
ting structure including a first conductive type semicon-
ductor layer, an active layer, and a second conductive
type semiconductor layer; a conductive layer having a
first conductive portion that passes through the second
conductive type semiconductor layer and the active layer
to contact the first conductive type semiconductor layer;
an insulation layer having a first insulation portion that
surrounds the first conductive portion of the conductive
layer; and a current blocking layer that substantially sur-
rounds the first insulation portion of the insulation layer,
the first insulation portion provided between the current
blocking layer and the first conductive portion.
[0004] The current blocking layer circumferentially sur-
rounds the first insulation portion of the insulation layer.
[0005] The first insulation portion of the insulation layer
circumferentially surrounds the first conductive portion
of the conductive layer.
[0006] The light emitting device further comprising at
least one of an ohmic contact layer or a reflective layer
under the second conductive type semiconductor layer.
[0007] The current blocking layer is between the active
layer and the at least one of the ohmic contact layer or
the reflective layer.
[0008] The first conductive portion of the conductive
layer further passes through the at least one of the ohmic
contact layer or the reflective layer, and a second con-
ductive portion of the conductive layer is provided under
the at least one of the ohmic contact layer or the reflective
layer.
[0009] A second insulation portion of the insulation lay-
er is provided between the second conductive portion of
the conductive layer and the at least one of the ohmic
contact layer or the reflective layer.
[0010] The at least one of the ohmic contact layer or
the reflective layer includes a first portion that is provided
under the light emitting structure and a second portion

that is provided at an area other than under the light emit-
ting structure.
[0011] The current blocking layer contacts the first in-
sulation portion of the insulation layer.
[0012] The current blocking layer horizontally pro-
trudes from the first insulation portion of the insulation
layer, and the current blocking layer is disposed in a same
layer as the second conductive type semiconductor layer,
wherein the current blocking layer is disposed between
the first insulation portion of the insulation layer and the
second conductive type semiconductor layer.
[0013] The first insulation portion of the insulation lay-
er, the active layer and the first conductive type semicon-
ductor layer surround surfaces of the current blocking
layer.
[0014] A lower surface of the current blocking layer
directly contacts the active layer.
[0015] A lower surface of the current blocking layer is
spaced from the active layer.
[0016] The current blocking layer has a surface higher
than an end of the first insulation portion of the insulation
layer.
[0017] The current blocking layer includes at least one
selected from the group consisting of ITO, IZO, IZTO,
IAZO, IGZO, IGTO, AZO, ATO, ZnO, SiO2, SiOx, Si-
OxNy, Si3N4, Al2O3, and TiOx.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Arrangements and embodiments may be de-
scribed in detail with reference to the following drawings
in which like reference numerals refer to like elements
and wherein:
[0019] FIG. 1 is a side view of a light emitting device
according to a first embodiment;
[0020] FIG. 2 is a plan view of a light emitting device
according to the first embodiment;
[0021] FIGs. 3 to 11 are views illustrating a process of
manufacturing the light emitting device according to the
first embodiment;
[0022] FIG. 12 is a side view of a light emitting device
according to a second embodiment;
[0023] FIG. 13 is a side view of a light emitting device
according to a third embodiment;
[0024] FIG. 14 is a sectional view of a light emitting
device package that includes a light emitting device ac-
cording to an embodiment;
[0025] FIG. 15 is a view of a backlight unit that includes
the light emitting device package according to an em-
bodiment; and
[0026] FIG. 16 is a view of a lighting unit that includes
the light emitting device or the light emitting device pack-
age according to an embodiment.

DETAILED DESCRIPTION

[0027] FIGs. 1 and 2 are side and plan views of a light
emitting device according to a first embodiment. Other
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embodiments and configurations may also be provided.
[0028] As shown in FIG. 1, a light emitting device 100
may include a conductive support member 190, a light
emitting structure 135 disposed on the conductive sup-
port member 190, an electrode 133 electrically connect-
ed to a second conductive type semiconductor layer 130
(of the light emitting structure 135), and a passivation
layer 175 disposed on top and side surfaces of the light
emitting structure 135.
[0029] An ohmic contact layer 150, a reflective layer
160, an insulation layer 170, and a conductive layer 180
may be provided between the conductive support mem-
ber 190 and the light emitting structure 135.
[0030] A current blocking layer 140 may be provided
around the insulation layer 170.
[0031] As shown in FIG. 2, the current blocking layer
140 may be provided in a circumference region of the
insulation layer 170. The current blocking layer 140 may
directly contact the insulation layer 170 and/or may be
spaced from the insulation layer 170.
[0032] The electrode 133 may be disposed above the
ohmic contact layer 150 to supply an electric power to
the light emitting structure 135.
[0033] The light emitting structure 135 may include a
first conductive type semiconductor layer 110, an active
layer 120, and a second conductive type semiconductor
layer 130. Electrons and holes may be provided from the
first and second semiconductor layers 110 and 130 to
the active layer 120. Thus, the electrons and holes may
be recombined with each other in the active layer 120 so
as to generate light.
[0034] The first conductive type semiconductor layer
110 may be formed of group III-V compound semicon-
ductor materials containing a first conductive type dopant
and have a compositional formula of InxAlyGa1-x-yN
(0≤x≤1, 0≤y≤1, 0≤x+y≤1). For example, the compound
semiconductor material may include one selected from
the group consisting of GaN, AIN, AlGaN, lnGaN, InN,
lnAlGaN, AllnN, AlGaAs, GaP, GaAs, GaAsP, and Al-
GalnP. An N-type dopant such as Si, Ge, Sn, Se, and Te
may be used as the first conductive type dopant. The first
conductive type semiconductor layer 110 may have a
single layer structure or a multi layer structure, although
embodiments are not limited thereto.
[0035] The active layer 120 may be provided under the
first conductive type semiconductor layer 110. The active
layer 120 may have one of a single quantum well struc-
ture, a multi quantum well (MQW) structure, a quantum
dot structure, or a quantum wire structure. The active
layer 120 may have a cycle of a well layer and a barrier
layer, e.g., an lnGaN well layer/GaN barrier layer or an
lnGaN well layer/AlGaN barrier layer using the group III-
V compound semiconductor materials.
[0036] A conductive type clad layer may be provided
above and/or under the active layer 120. The conductive
type clad layer may be formed of an AlGaN-based sem-
iconductor material.
[0037] The second conductive type semiconductor

layer 130 may be provided under the active layer 120.
The second conductive type semiconductor layer 120
may be formed of group III-V compound semiconductor
materials containing a second conductive type dopant
and may have a compositional formula of InxAlyGa1-x-yN
(0≤x≤2, 0≤y≤120, 0≤x+y≤1). For example, the compound
semiconductor material may include one selected from
the group consisting of GaN, AIN, AlGaN, lnGaN, InN,
lnAlGaN, AllnN, AlGaAs, GaP, GaAs, GaAsP, and Al-
GalnP. A P-type dopant such as Mg and Zn may be used
as the second conductive type dopant.
[0038] The light emitting structure 135 may include an-
other semiconductor layer under the second conductive
type semiconductor layer 130. To the contrary, the first
conductive type semiconductor layer 110 may be a P-
type semiconductor layer, and the second conductive
type semiconductor layer 130 may be an N-type semi-
conductor layer. A third conductive type semiconductor
layer having a polarity different from that of the first con-
ductive type semiconductor layer 110 may be provided
on the first conductive type semiconductor layer 110.
Thus, the light emitting structure 135 may have at least
one of an N-P junction structure, a P-N junction structure,
an N-P-N junction structure, or a P-N-P junction structure.
Hereinafter, for ease of description, an example in which
a lowermost layer of the light emitting structure 135 is a
second conductive type semiconductor layer 130 may
be described, although other embodiments may also be
provided.
[0039] The conductive support member 190 may sup-
port the light emitting structure 135 to supply an electric
power to the light emitting structure 135 together with the
electrode 133. The conductive support member 190 may
be electrically connected to the first conductive type sem-
iconductor layer 110, and the electrode 133 may be elec-
trically connected to the second conductive type semi-
conductor layer 130.
[0040] For example, the conductive support member
190 may include at least one selected from the group
consisting of copper (Cu), gold (Au), nickel (Ni), molyb-
denum (Mo), and copper-tungsten. The conductive sup-
port member 190 may be a carrier wafer. The conductive
layer 180 may be provided on the conductive support
member 190. The conductive layer 180 may electrically
connect the conductive support member 190 to the first
conductive type semiconductor layer 110. The conduc-
tive support member 190 and the insulation layer 170
may adhere to each other with the conductive layer 180.
The conductive layer 180 may prevent a material of the
insulation layer 170 from being diffused into the conduc-
tive support member 190, or the conductive layer 180
may prevent a material of the conductive support mem-
ber 190 from being diffused into the insulation layer 170.
[0041] Another conductive layer may be further pro-
vided to enhance an adhesion force between the con-
ductive layer 180 and the conductive support member
190.
[0042] The conductive layer 180 may be physically
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separated from or electrically insulated from the active
layer 120, the second conductive type semiconductor
layer 130, the ohmic contact layer 150, and the reflective
layer 160 with the insulation layer 170.
[0043] The conductive layer 180 may be formed of a
metal material having a superior conductivity, e.g., at
least one selected from the group consisting of Ti, Au,
Sn, Ni, Cr, Ga, In, Bi, Cu, Ag, and Ta.
[0044] The conductive layer 180 may pass through the
reflective layer 160, the ohmic contact layer 150, the sec-
ond conductive type semiconductor layer 130, and the
active layer 120 to contact the first conductive type sem-
iconductor layer 110.
[0045] The conductive layer 180 may include a first
conductive portion 181 that passes through an opening
of the second conductive type semiconductor layer 130
and an opening of the active layer 120 to contact the first
conductive type semiconductor layer 110. The first con-
ductive portion 181 may extend to the first conductive
type semiconductor layer 110 to contact the first conduc-
tive type semiconductor layer 110. The conductive layer
180 may also include a second conductive portion 182
that is provided between the conductive support member
180 and the ohmic contact layer 150 and the reflective
layer 160.
[0046] The insulation layer 170 may be disposed in a
region other than a contact region in which the conductive
layer 180 contacts the first conductive type semiconduc-
tor layer 110. A portion of the insulation layer 170 may
extend up to the first conductive type semiconductor layer
110. Thus, top and side surfaces of the insulation layer
170 may contact the first conductive type semiconductor
layer 110. The insulation layer 170 may electrically insu-
late the conductive layer 180 from other layers (e.g., the
first active layer 120, the second conductive type semi-
conductor layer 130, the ohmic contact layer 150, and
the reflective layer 160) to prevent the conductive layer
180 from being electrically short-circuited. The insulation
layer 170 may be formed of an insulating and light-trans-
mitting material (e.g., one selected from the group con-
sisting of SiO2, SiOx, SiOxNy, Si3N4 and Al2O3).
[0047] The insulation layer 170 may include a first in-
sulation portion 171 that surrounds the first conductive
portion 181 of the conductive layer 180. The first insula-
tion portion 171 may pass through the opening of the
active layer 120 and through the opening of the second
conductive type semiconductor layer 130. The first insu-
lation portion 171 may extend to the first conductive type
semiconductor layer 110 to contact the first conductive
type semiconductor layer 110. The insulation layer 170
may also include a second insulation portion 172 that is
provided between the second conductive portion 182 and
the ohmic contact layer 150 (and/or the reflective layer
160).
[0048] The ohmic contact layer 150 may be disposed
under the second conductive type semiconductor layer
130. The ohmic contact layer 150 may ohmic-contact the
second conductive type semiconductor layer 130 to

smoothly supply an electrical power to the light emitting
structure 135. A light-transmitting conductive layer and
a metal may be selectively used as the ohmic contact
layer 150. For example, the ohmic contact layer 150 may
be a single layer or a multi layer by using at least one of
indium tin oxide (ITO), indium zinc oxide (IZO), indium
zinc tin oxide (IZTO), indium aluminum zinc oxide (IAZO),
indium gallium zinc oxide (IGZO), indium gallium tin oxide
(IGTO), aluminum zinc oxide (AZO), antimony tin oxide
(ATO), gallium zinc oxide (GZO), IrOx, RuOx, RuOx/ITO,
Ni, Ag, Pt, Ni/IrOx/Au, or Ni/IrOx/Au/ITO.
[0049] Although the ohmic contact layer 150 and the
reflective layer 160 are provided in the first embodiment,
at least one of the ohmic contact layer 150 or the reflective
layer 160 may not be provided. For example, only the
ohmic contact layer 150 may be provided, and/or only
the reflective layer 160 may be provided.
[0050] A first portion of the ohmic contact layer 150
may vertically overlap the light emitting structure 135,
and a second portion of the ohmic contact layer 150 may
not vertically overlap the light emitting structure 135 and
may be exposed to the outside of the light emitting device
100. The first portion of the ohmic contact layer 150 may
be provided under the light emitting structure 135. The
second portion of the ohmic contact layer 150 may not
be provided under the light emitting structure 135, but
rather is provided at an area other than under the light
emitting structure 135.
[0051] The electrode 133 may be spaced from the light
emitting structure 135 and/or may be provided at a side
of the light emitting structure 135.
[0052] The electrode 133 may contact a top surface of
the ohmic contact layer 150 (at the second portion of the
ohmic contact layer 150).
[0053] The ohmic contact layer 150 may horizontally
extend from a lower surface of the light emitting structure
135 to a lower surface of the electrode 133. That is, the
ohmic contact layer 150 may contact a lower surface of
the electrode 133 and may extend horizontally from a
lower surface of the electrode 133, and the ohmic contact
layer 150 may contact the light emitting structure (i.e., a
lower surface of the second conductive type semicon-
ductor layer 130). Thus, the electrode 133 and the second
conductive type semiconductor layer 130 may be elec-
trically connected to each other by the ohmic contact lay-
er 150.
[0054] The passivation layer 175 may contact a portion
of a top surface of the light emitting structure 135, a side
surface of the light emitting structure, and/or the top sur-
face of the second portion of the ohmic contact layer 150.
[0055] The ohmic contact layer 150 may electrically
connect the electrode 133 (provided at the outside of the
passivation layer 175) to the light emitting structure 135
(provided at the inside of the passivation layer 175).
[0056] The reflective layer 160 may be provided under
the ohmic contact layer 150. The reflective layer 160 may
reflect light incident from the light emitting structure 135
to improve light emitting efficiency of the light emitting
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device 100.
[0057] For example, the reflective layer 160 may be
formed of a metal or alloy containing at least one selected
from the group consisting of Ag, Ni, Al, Rh, Pd, Ir, Ru,
Mg, Zn, Pt, Au, and Hf. Alternatively, the reflective layer
160 may be formed with a multi layered structure using
a light-transmitting and conductive material, e.g., at least
one selected from the group consisting of ITO, IZO, IZTO,
IAZO, IGZO, IGTO, AZO, ATO as well as the metal or
alloy. For example, the reflective layer 160 may include
at least one selected from the group consisting of IZO/Ni,
AZO/Ag, IZO/Ag/Ni and AZO/Ag/Ni.
[0058] The reflective layer 160 may have an area sub-
stantially equal to that of the ohmic contact layer 150.
Since the reflective layer 160 contacts the under surface
of the ohmic contact layer 150, the reflective layer 160
may have a shape that is substantially equal to that of
the ohmic contact layer 150.
[0059] That is, the reflective layer 160 may have a first
portion that vertically overlaps the light emitting structure
135 and a second portion that does not vertically overlap
the light emitting structure 135. The first portion of the
reflective layer 160 may be provided under the light emit-
ting structure 135. The second portion of the reflective
layer 160 may not be provided under the light emitting
structure 135, but rather is provided at an area other than
under the light emitting structure 135.
[0060] The reflective layer 160 may extend from the
lower surface of the second conductive type semicon-
ductor layer 130 up to the lower surface of the electrode
133. Thus, like the ohmic contact layer 150, the reflective
layer 160 may electrically connect the electrode 133 (pro-
vided at the outside of the passivation layer 175) to the
second conductive type semiconductor layer 130 (pro-
vided at the inside of the passivation layer 175) through
the ohmic contact layer 150.
[0061] When the ohmic contact layer 150 is not pro-
vided, the second conductive type semiconductor layer
130 and the electrode 133 may be directly and electrically
connected to the each other by the reflective layer 160.
[0062] The reflective layer 160 may reflect light emitted
from the light emitting structure 135 upwardly as well as
provide a current applied from the electrode 133 into the
light emitting structure 135.
[0063] The current blocking layer (CBL) 140 may di-
rectly contact the insulation layer 170.
[0064] The CBL 140 may prevent a current from being
concentrated with a shortest current path between the
conductive layer 180, which serves as an electrode, and
the ohmic contact layer 150 (or the reflective layer 160).
That is, the shortest current path interval between the
conductive layer 180 and the ohmic contact layer 150 (or
the reflective layer 160) may be defined between a region
in which the conductive layer 180 contacts the first con-
ductive type semiconductor layer 110 and a region in
which the insulation layer 170 contacts the ohmic contact
layer 150. Thus, since a current is concentrated in the
shortest current path interval, there may be a problem

that the current is not uniformly spread into the entire
region of the first conductive type semiconductor layer
110.
[0065] To solve the above-described problem, the CBL
140 may be provided around the shortest current path
interval in the first embodiment. Thus, the current con-
centrated into the shortest current path interval may be
spread into a peripheral region (i.e., the inside of the first
conductive type semiconductor layer 110 away from the
insulation layer 170) to maximize the light emitting effi-
ciency of the light emitting device 100.
[0066] The CBL 140 may vertically overlap the insula-
tion layer 170 provided under the reflective layer 160 and
may be spaced from the insulation layer 170 provided
under the reflective layer 160 with the ohmic layer 150
or the reflective layer 160 therebetween. For example,
the CBL 140 may horizontally protrude from the insulation
layer 170.
[0067] The CBL 140 may be provided between the ac-
tive layer 120 and at least one of the ohmic contact layer
150 or the reflective layer 160.
[0068] The CBL 140 may be provided between the in-
sulation layer 170 and the second conductive type sem-
iconductor layer 130.
[0069] The CBL 140 may be provided within a same
layer as the second conductive type semiconductor layer
130.
[0070] The CBL 140 may have an electrical conduc-
tivity less than that of the ohmic contact layer 150 or the
reflective layer 160, or the CBL 140 may have an elec-
trical conductivity greater than that of the ohmic contact
layer 150 or the reflective layer 160. The CBL 140 may
be formed of a material that schottky-contacts the second
conductive type semiconductor layer 130.
[0071] For example, the CBL 140 may include at least
one selected from the group consisting of ITO, IZO, IZTO,
IAZO, IGZO, IGTO, AZO, ATO, ZnO, SiO2, SiOx, SiOxNy,
Si3N4, Al2O3 and TiOxr. The SiO2, SiOx, SiOxNy, Si3N4,
and Al2O3 may be insulation materials.
[0072] The CBL 140 may be formed of a same material
as the insulation layer 170 or a material different from
the insulation layer 170.
[0073] When the CBL 140 is formed of the same ma-
terial as the insulation layer 170, the CBL 140 and the
insulation layer 170 may be manufactured at a same time
through one process. Thus, a number of process and
process costs may be reduced.
[0074] The CBL 140 may substantially surround the
first insulation portion 171 of the insulation layer 170 such
that the first insulation portion 171 is provided between
the CBL 140 and the first conductive portion 181. As
shown in FIG. 2, the CBL 140 may circumferentially sur-
round the first insulation portion 171. In one embodiment,
the CBL 140 may fully circumferentially surround the first
insulation portion 171. In another embodiment, the CBL
140 may surround almost all of the circumference of the
first insulation portion 171. The remaining portion of the
circumference may be filled with another material, such

7 8 



EP 2 432 036 A2

6

5

10

15

20

25

30

35

40

45

50

55

as a semiconductive material.
[0075] The first insulation portion 171 of the insulation
layer 170 may surround the first conductive portion 181
of the conductive layer 180.
[0076] Although FIG. 2 shows that the first conductive
portion 181 of the conductive layer 180 is a circular
shape, the conductive layer 180, the first insulation por-
tion 171 and/or the current blocking layer 140 may be
provided in other shapes such as a square, for example.
[0077] The electrode 133 may be provided on the ohm-
ic contact layer 150. The electrode 133 may be an elec-
trode pad or have an electrode pattern with the electrode
pad. The electrode pattern may be branched from each
other in a branch shape.
[0078] The electrode 133 may be realized as a single
layer or a multi layer using at least one material selected
from the group consisting of Ti, Al, In, Ta, Pd, Co, Ni, Si,
Ge, Ag, Au, Hf, Pt, Ru, and Au, or alloys thereof.
[0079] Since the electrode 133 is provided at the side
of the light emitting structure 135 rather than a top surface
of the first conductive type semiconductor layer 110, ab-
sorption of light traveling in a vertical direction (i.e., a chip
surface direction) may be reduced.
[0080] That is, since the electrode 133 does not verti-
cally overlap the light emitting structure 135 (including
the first conductive type semiconductor layer 110) and
is horizontally spaced from the light emitting structure
135, a phenomenon in which light emitted from the light
emitting structure 135 to travel upwardly is absorbed into
the electrode 133 may be reduced.
[0081] A light extraction pattern 112 may be provided
on the top surface of the first conductive type semicon-
ductor layer 110. The light extraction pattern 112 may
minimize (or reduce) an amount of light totally-reflected
by a surface thereof to improve the light extraction effi-
ciency of the light emitting device 100. The light extraction
pattern 112 may have an unevenness shape, although
embodiments are not limited thereto.
[0082] The light emitting device 100 may improve a
current distribution. Therefore, the light emitting device
100 may have an advantage in that the light extraction
efficiency may be superior.
[0083] FIGS. 3 to 11 are views illustrating a process
of manufacturing the light emitting device according to
the first embodiment. Other views and embodiments may
be provided.
[0084] As shown in FIG. 3, the light emitting structure
135 may be formed on a growth substrate 101.
[0085] For example, the growth substrate 101 may in-
clude at least one selected from the group consisting of
sapphire (Al2O3), SiC, GaAs, GaN, ZnO, Si, GaP, InP,
and Ge, although embodiments are not limited thereto.
[0086] The light emitting structure 135 may be formed
by successively growing the first conductive type semi-
conductor layer 110, the active layer 120, and the second
conductive type semiconductor layer 130 on the growth
substrate 101.
[0087] For example, the light emitting structure 135

may be formed using one selected from the group con-
sisting of a metal organic chemical vapor deposition
(MOCVD) process, a chemical vapor deposition (CVD)
process, a plasma-enhanced chemical vapor deposition
(PECVD) process, a molecular beam epitaxy (MBE)
process, and a hydride vapor phase epitaxy (HVPE)
process, although embodiments are not limited thereto.
[0088] The first conductive type semiconductor layer
110 may be formed of a group III-V compound semicon-
ductor in which a first conductive type dopant is doped,
e.g., one selected from the group consisting of GaN, AIN,
AlGaN, InGaN, InN, InAlGaN, AllnN, AlGaAs, GaP,
GaAs, GaAsP, and AlGaInP. When the first conductive
type semiconductor layer 110 is an N-type semiconduc-
tor layer, the first conductive type dopant may include an
N-type dopant such as Si, Ge, Sn, Se, and Te. The first
conductive type semiconductor layer 110 may have a
single or multi-layered structure, although embodiments
are not limited thereto.
[0089] The active layer 120 may be formed on the first
conductive type semiconductor layer 110. The active lay-
er 120 may have a single quantum well structure or a
multi quantum well (MQW) structure. The active layer
120 may have a cycle of a well layer and a barrier layer,
e.g., an InGaN well layer/GaN barrier layer or a cycle of
an InGaN well layer/AIGaN barrier layer using the group
III-V compound semiconductor material.
[0090] A conductive type clad layer may be provided
above and/or under the active layer 120. The conductive
type clad layer may be formed of an AlGaN-based sem-
iconductor material.
[0091] The second conductive type semiconductor
layer 130 may be formed on the active layer 120. The
second conductive semiconductor layer 130 may be
formed of group III-V compound semiconductor materials
in which a second conductive type dopant is doped (e.g.,
one of GaN, AIN, AlGaN, InGaN, InN, InAlGaN, AllnN,
AlGaAs, GaP, GaAs, GaAsP, and AlGaInP). When the
second conductive type semiconductor layer 130 is a P-
type semiconductor layer, the second conductive type
dopant may include a P-type dopant such as Mg and Ze.
The second conductive type semiconductor layer 130
may have a single or multi-layered structure, although
embodiments are not limited thereto.
[0092] A buffer layer for reducing a lattice constant be-
tween the light emitting structure 135 and the growth sub-
strate 101 may be formed therebetween.
[0093] As shown in FIG. 4, the current blocking layer
140 may be formed in a portion of the second conductive
type semiconductor layer 130. For example, the current
blocking layer 140 may inject at least one ion of N, Si,
and O to form one of SiO2, SiOx, SiOxNy, Si3N4 and
Al2O3. The current blocking layer 140 may be formed of
one selected from the group consisting of ITO, IZO, IZTO,
IAZO, IGZO, IGTO, AZO, ATO, and ZnO.
[0094] As shown in FIG. 5, the light emitting structure
135 may be selectively removed to form at least one re-
cess 117 so that a portion of the first conductive type
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semiconductor layer 110 is exposed. The current block-
ing layer 140 may be formed in a circumference region
of the recess 117.
[0095] The recess 117 may be formed by an etching
process including a wet etching process and a dry etching
process or a laser process, although embodiments are
not limited thereto. The light emitting structure 135 having
the recess 117 may have a side surface perpendicular
or inclined with respect to a bottom surface of the recess
117. The side surface of the light emitting structure 135
may be perpendicular or inclined with respect to a cir-
cumferential surface of the light emitting structure 135.
[0096] As shown in FIG. 6, the ohmic contact layer 150
may be formed on the second conductive type semicon-
ductor layer 130. The reflective layer 160 may be formed
on the ohmic contact layer 150. For example, the ohmic
contact layer 150 and/or the reflective layer 160 may be
formed using one of an E-beam deposition process, a
sputtering process, or a plasma enhanced chemical va-
por deposition (PECVD) process.
[0097] As shown in FIG. 7, the insulation layer 170 may
be formed on an inner surface of the light emitting struc-
ture 135, which may be etched to form the recess 117,
and on the reflective layer 160. The insulation layer 170
may prevent the light emitting structure 135 from being
electrically short-circuited.
[0098] For example, the insulation layer 170 may be
formed of an insulating and light-transmitting material
(e.g., one of SiO2, SiOx, SiOxNy, Si3N4, Al2O3).
[0099] As shown in FIG. 8, the conductive layer 180 is
formed on the insulation layer 170. The conductive sup-
port member 190 may be formed on the conductive layer
180.
[0100] The conductive layer 180 may be electrically
connected to the conductive support member 190 and
the first conductive type semiconductor layer 110.
[0101] The conductive support member 190 may be
prepared as a separate sheet. The conductive support
member 190 may be formed using a bonding process in
which the sheet is attached to the conductive layer 180.
Alternatively, the conductive support member 190 may
be formed using a plating process or a deposition proc-
ess, although embodiments are not limited thereto.
[0102] As shown in FIG. 9, the growth substrate 101
may be removed. The growth substrate 101 may be re-
moved using at least one of a laser lift off process or an
etching process.
[0103] The growth substrate 101 may be removed to
expose a surface of the first conductive type semicon-
ductor layer 110.
[0104] As shown in FIG. 10, an isolation etching proc-
ess may be performed on the light emitting structure 135
along a unit chip region to divide the light emitting struc-
ture 135 into a plurality of light emitting structures 135.
For example, the isolation etching process may be per-
formed through a dry etching process such as an induc-
tively coupled plasma (ICP) process or a wet etching us-
ing an etchant such as KOH, H2SO4, H3PO4, although

embodiments are not limited thereto.
[0105] The isolation etching process may be per-
formed to etch a side surface of the light emitting structure
135, thereby exposing portions of top surfaces of the
ohmic contact layer 150 and the insulation layer 170.
[0106] The light extraction pattern 112 may be formed
on a top surface of the first conductive type semiconduc-
tor layer 110. The light extraction pattern 112 may have
a random shape and arrangement and/or a specific
shape and arrangement.
[0107] A wet etching process may be performed on
the top surface of the light emitting structure 135 and/or
a physical process (such as a polishing process) may be
performed to form the light extraction pattern 112 having
the random shape.
[0108] When the light extraction pattern 112 has a spe-
cific shape, a pattern mark including a pattern having a
shape corresponding to the shape of the light extraction
pattern 112 may be formed on the top surface of the first
conductive type semiconductor layer 110 and an etching
process may be performed along the pattern mask to
form the light extraction pattern 112 having the specific
shape and arrangement.
[0109] As shown in FIG. 11, the passivation layer 175
may be formed on a side surface of the light emitting
structure 135 and a portion of the first conductive type
semiconductor layer 110. For example, the passivation
layer 175 may be formed of an insulating and light-trans-
mitting material (e.g., one of SiO2, SiOx, SiOxNy, Si3N4,
Al2O3).
[0110] The passivation layer 175 may be formed using
a sputtering process or a plasma enhanced chemical va-
por deposition (PECVD) process.
[0111] The electrode 113 may be formed on the first
conductive type semiconductor layer 110. The electrode
113 may be branched in a predetermined pattern shape,
although embodiments are not limited thereto.
[0112] Since the light extraction pattern 112 is formed
on the first conductive type semiconductor layer 110, a
pattern corresponding to the light extraction pattern 112
may be smoothly formed on a top surface of the electrode
113 by the manufacturing process.
[0113] The electrode 113 may contact the top surface
of the first conductive type semiconductor layer (i.e., an
N-face surface). The electrode 113 may have a structure
in which at least one pad and an electrode pattern having
at least one shape and connected to the pad are equally
or differently stacked with each other.
[0114] The electrode 113 may be realized as a single
layer or a multi layer using at least one material of Ti, Al,
In, Ta, Pd, Co, Ni, Si, Ge, Ag, Au, Hf, Pt, Ru, and Au, or
alloys thereof.
[0115] FIG. 12 is a side view of a light emitting device
according to a second embodiment. Other embodiments
and configurations may also be provided.
[0116] The second embodiment may be similar to the
first embodiment other than a formation position of a cur-
rent blocking layer 145. Thus, functions and configura-
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tions of other components according to the second em-
bodiment may be similar to components according to the
first embodiment. Thus, descriptions of some of the com-
ponents of the second embodiment may be omitted.
[0117] As shown in FIG. 12, a light emitting device
100A according to the second embodiment may include
the conductive support member 190, the light emitting
structure 135 on the conductive support member 190,
the conductive layer 180 passing through the light emit-
ting structure 135 upwardly from a lower surface to con-
tact the first conductive type semiconductor layer 110
that is the uppermost layer of the light emitting structure
135, the insulation layer 170 around the conductive layer
180, the current blocking layer 145 around the insulation
layer 170, and the electrode 133 spaced from the light
emitting structure 135 and/or provided at a side of the
light emitting structure 135.
[0118] At least one of the ohmic contact layer 150 or
the reflective layer 160 may be provided between the
conductive support member 190 and the light emitting
structure 135.
[0119] A portion of the conductive layer 180 may pass
through at least one of the ohmic contact layer 150 or
the reflective layer 160 to extend to a lower surface of at
least one of the ohmic contact layer 150 or the reflective
layer 160.
[0120] A portion of the insulation layer 170 may be pro-
vided between at least one of the ohmic contact layer
150 or the reflective layer 160 and the conductive layer
180.
[0121] Descriptions with respect to the passivation lay-
er 175 and the light extraction pattern 112 may be easily
understood with reference to the first embodiment.
[0122] Surfaces of the current blocking layer 145 may
be surrounded by the first insulation portion 171 of the
insulation layer 170, the active layer 120, and the first
conductive type semiconductor layer 110.
[0123] The current blocking layer 145 may horizontally
protrude from the insulation layer 170.
[0124] The current blocking layer 145 may be provided
within the first conductive type semiconductor layer 110.
[0125] A lower surface of the current blocking layer
145 may directly contact the active layer 120, although
embodiments are not limited thereto. The lower surface
of the current blocking layer 145 may also be spaced
from a top surface of the active layer 120.
[0126] The current blocking layer 145 may have a top
surface having a height equal to the first insulation portion
171 of the insulation layer 170. The current blocking layer
145 may also have a top surface that is higher than an
end of the first insulation portion 171 of the insulation
layer 170. The top surface of the current blocking layer
140 may not be parallel with an end of the first insulation
portion 171.
[0127] As described above, since the current blocking
layer 145 is provided within the first conductive type sem-
iconductor layer 110 in which spreading of the current is
beneficial, the current blocking layer 145 may spread the

current into an entire region of the first conductive type
semiconductor layer 110 when compared to the first cur-
rent blocking layer 140 according to the first embodiment.
Therefore, light emitting efficiency may be further maxi-
mized (or increased).
[0128] FIG. 13 is a side view of a light emitting device
according to a third embodiment. Other embodiments
and configurations may also be provided.
[0129] The third embodiment may be similar to the first
embodiment other than a formation position of a current
blocking layer 147. Thus, functions and configurations of
other components according to the third embodiment
may be similar to components according to the first em-
bodiment. Thus, descriptions of some of the components
of the third embodiment may be omitted.
[0130] As shown in FIG. 13, a light emitting device
100B according to the third embodiment may include the
conductive support member 190, the light emitting struc-
ture 135 on the conductive support member 190, the con-
ductive layer 180 passing through the light emitting struc-
ture 135 upwardly from a lower surface to contact the
first conductive type semiconductor layer 110 that is the
uppermost layer of the light emitting structure 135, the
insulation layer 170 around the conductive layer 180, the
current blocking layer 147 around the insulation layer
170, and the electrode 133 spaced from the light emitting
structure 135 and/or provided at a side of the light emitting
structure 135.
[0131] A lower surface of the current blocking layer
147 is spaced from the active layer 120. In other words,
the current blocking layer 147 does not contact the active
layer 120.
[0132] A portion of the first conductive type semicon-
ductor layer 110 is provided between the current blocking
layer 147 and the active layer 120.
[0133] The current blocking layer 147 has a surface
higher than an end of the first insulation portion 171 of
the insulation layer 170. The end of the first insulation
portion 171 of the insulation layer 170 contacts the first
conductive type semiconductor layer 110.
[0134] As described above, since the current blocking
layer 147 is provided within the first conductive type sem-
iconductor layer 110 in which spreading of the current is
beneficial, the current blocking layer 147 may spread the
current into an entire region of the first conductive type
semiconductor layer 110 when compared to the first cur-
rent blocking layer 140 according to the first embodiment.
Therefore, light emitting efficiency may be further maxi-
mized (or increased).
[0135] FIG. 14 is a sectional view of a light emitting
device package that includes a light emitting device ac-
cording to an embodiment. Other embodiments and con-
figurations may also be provided.
[0136] As shown in FIG. 14, a light emitting device
package may include a body 20, first and second lead
electrodes 31 and 32 provided on the body 20, the light
emitting device 100 provided on the body 20 and electri-
cally connected to the first and second lead electrodes
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31 and 32, and a molding member 40 that surrounds the
light emitting device 100. The light emitting device may
also be the light emitting device 100A.
[0137] The body 20 may be formed of a silicon material,
a synthetic resin material, and/or a metal material. An
inclined surface may be provided around the light emit-
ting device 100.
[0138] The first and second lead electrodes 31 and 32
may be electrically separated from each other to supply
an electrical power to the light emitting device 100. The
first and second lead electrodes 31 and 32 may reflect
light generated in the light emitting device 100 to increase
light efficiency. The first and second lead electrodes 31
and 32 may discharge heat generated in the light emitting
device 100 to the outside.
[0139] The light emitting device 100 may be provided
on the body 20 and/or may be provided on the first or
second lead electrodes 31 or 32.
[0140] Although a wire bonding process, in which the
light emitting device 100 is electrically connected to the
first and second lead electrodes 31 and 32 through a
wire, is described in this embodiment, embodiments are
not limited thereto. For example, the light emitting device
100 may be connected to the first lead electrode 31
through a wire and/or may be connected to the second
lead electrode 32 through a die bonding process.
[0141] The molding member 40 may surround the light
emitting device 100 to protect the light emitting device
100. A phosphor may be contained in the molding mem-
ber 40 to change a wavelength of light emitted from the
light emitting device 100.
[0142] The light emitting device package may include
at least one light emitting device or a plurality of light
emitting devices, although embodiments are not limited
thereto.
[0143] FIG. 15 is a view of a backlight unit that includes
the light emitting device package according to an em-
bodiment. Other embodiments and configurations may
also be provided. A backlight unit 1100 (of FIG. 15) is
described as an example of the lighting system. Embod-
iments are not limited thereto.
[0144] As shown in FIG. 15, the backlight unit 1100
may include a bottom frame 1140, a light guide member
1120 provided within the bottom frame 1140, and a light
emitting module 1110 provided on at least one side sur-
face or a bottom surface of the light guide member 1120.
A reflective sheet 1130 may be provided under the light
guide member 1120.
[0145] The bottom frame 1140 may have a box shape
with an opened upper side to receive the light guide mem-
ber 1120, the light emitting module 1110, and the reflec-
tive sheet 1130. The bottom frame 1140 may be formed
of a metal material or a resin material, although embod-
iments are not limited thereto.
[0146] The light emitting module 1110 may include a
board and a plurality of light emitting device packages
mounted on the board. The plurality of light emitting de-
vice packages may provide light to the light guide mem-

ber 1120.
[0147] As shown in FIG. 15, the light emitting module
1110 may be provided on at least one of inner surfaces
of the bottom frame 1140. Thus, the light emitting module
1110 may provide light toward at least one side surface
of the light guide member 1120.
[0148] The light emitting module 1110 may be provided
under the bottom frame 1140 to provide light toward an
under surface of the light guide member 1120. Since this
structure may vary based on a design of the backlight
unit 1100, embodiments are not limited thereto.
[0149] The light guide member 1120 may be provided
within the bottom frame 1140. The light guide member
1120 may receive the light provided from the light emitting
module 1110 to produce planar light, thereby guiding the
planar light to a display panel.
[0150] For example, the light guide member 1120 may
be a light guide panel (LGP). The LGP may be formed
of one of a resin-based material such as polymethyl meth-
acrylate (PMMA), a polyethylene terephthalate (PET)
resin, a poly carbonate (PC) resin, a cyclic olefin copol-
ymer (COC) resin, and a polyethylene naphthalate (PEN)
resin.
[0151] An optical sheet 1150 may be provided above
the light guide member 1120.
[0152] For example, the optical sheet 1150 may in-
clude at least one of a diffusion sheet, a light collection
sheet, a brightness enhancement sheet, or a fluores-
cence sheet. For example, the diffusion sheet, the light
collection sheet, the brightness enhancement sheet,
and/or the fluorescence sheet may be stacked to form
the optical sheet 1150. The diffusion sheet 1150 may
uniformly diffuse light emitted from the light emitting mod-
ule 1110, and the diffused light may be collected into the
display panel by the light collection sheet. The light emit-
ted from the light collection sheet may be randomly po-
larized light. The bright enhancement sheet may en-
hance a degree of polarization of the light emitted from
the light collection sheet. For example, the light collection
sheet may be a horizontal prism sheet and/or a vertical
prism sheet. The bright enhancement sheet may be a
dual brightness enhancement film. The fluorescence
sheet may be a light transmitting plate or a film that in-
cludes a phosphor.
[0153] The reflective sheet 1130 may be provided un-
der the light guide member 1120. The reflective sheet
1130 may reflect the light emitted through the bottom
surface of the light guide member 1120 toward a light
emission surface of the light guide member 1120.
[0154] The reflective sheet 1130 may be formed of a
material having a superior reflectance, e.g., a PET resin,
a PC resin, or a PVC resin, although embodiments are
not limited thereto.
[0155] FIG. 16 is a view of a lighting unit that includes
the light emitting device or the light emitting device pack-
age according to an embodiment. Other embodiments
and configurations may also be provided. A lighting unit
1200 (of FIG. 16) is described as an example of the light-
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ing system. Thus, embodiments are not limited thereto.
[0156] As shown in FIG. 16, the lighting unit 1200 may
include a case body 1210, a light emitting module 1230
provided on the case body 1210, a connection terminal
1220 provided on the case body 1210 to receive an elec-
trical power from an external power source.
[0157] The case body 1210 may be formed of a mate-
rial having good thermal dissipation properties (e.g., a
metal material or a resin material).
[0158] The light emitting module 1230 may include a
board 300 and at least one light emitting device package
200 mounted on the board 300.
[0159] A circuit pattern may be printed on a dielectric
to manufacture the board 300. For example, the board
300 may include a printed circuit board (PCB), a metal
core PCB, a flexible PCB, and/or a ceramic PCB.
[0160] The board 300 may be formed of a material that
may effectively reflect light or have a color by which light
is effectively reflected (e.g., a white color or a silver color).
[0161] The at least one light emitting device package
200 may be mounted on the board 300. The light emitting
device package 200 may include at least one light emit-
ting diode (LED). The LED may include colored LEDs
that respectively emit light having a red color, a green
color, a blue color, and a white color and/or an ultraviolet
(UV) LED emitting UV rays.
[0162] The light emitting module 1230 may have var-
ious combinations of the LED to obtain color impression
and brightness. For example, the white LED, the red LED,
and the green LED may be combined with each other to
secure a high color rendering index. A fluorescence sheet
may be further provided on a path of light emitted from
the light emitting module 1230. The fluorescence sheet
may change a wavelength of the light emitted from the
light emitting module 1230. For example, when the light
emitted from the light emitting module 1230 has a blue
wavelength band, the fluorescence sheet may include a
yellow phosphor. Thus, the light emitted from the light
emitting module 1230 may pass through the fluorescence
sheet to finally emit white light.
[0163] The connection terminal 1220 may be electri-
cally connected to the light emitting module 1230 to sup-
ply an electrical power to the light emitting module 1230.
Referring to FIG. 15, the connection terminal 1220 may
be screw-coupled to an external power source in a socket
manner, although embodiments are not limited thereto.
For example, the connection terminal 1220 may have a
pin shape, and thus may be inserted into the external
power source. Alternatively, the connection terminal
1220 may be connected to the external power source by
a wire.
[0164] As described above, in the lighting system, at
least one of the light guide member, the diffusion sheet,
the light collection sheet, the brightness enhancement
sheet, and/or the fluorescence sheet may be provided
on the path of the light emitted from the light emitting
module to obtain a desired optical effect.
[0165] Embodiments may provide a light emitting de-

vice having a new structure.
[0166] Embodiments may also provide a light emitting
device having an improved light emitting efficiency. Em-
bodiments may also provide a light emitting device hav-
ing an improved light extraction efficiency.
[0167] Embodiments may also provide a light emitting
device for preventing a current from being concentrated.
[0168] In at least one embodiment, a light emitting de-
vice may include: a light emitting structure including a
first conductive type semiconductor layer, an active layer,
and a second conductive type semiconductor layer; a
conductive layer passing through the second conductive
type semiconductor layer and the active layer to contact
the first conductive type semiconductor layer; an insula-
tion layer between the first conductive type semiconduc-
tor layer, the active layer, and the second conductive type
semiconductor layer and the conductive layer; a current
blocking layer in a circumference region of the insulation
layer; and an electrode on a side of the light emitting
structure, the electrode being spaced from the light emit-
ting structure.
[0169] In at least one embodiment, a light emitting de-
vice may include: a light emitting structure including a
first conductive type semiconductor layer, an active layer,
and a second conductive type semiconductor layer; a
recess that passes through the second conductive type
semiconductor layer and the active layer to expose the
first conductive type semiconductor layer; a conductive
layer that contacts the first conductive type semiconduc-
tor layer through the recess; an insulation layer between
a side surface of the recess and the conductive layer; a
current blocking layer that contacts a circumference re-
gion of the insulation layer; and an electrode on a side
of the light emitting structure, the electrode being spaced
from the light emitting structure.

Claims

1. A light emitting device, comprising:

a light emitting structure including a first conduc-
tive type semiconductor layer, an active layer,
and a second conductive type semiconductor
layer;
a conductive layer having a first conductive por-
tion that passes through the second conductive
type semiconductor layer and the active layer to
contact the first conductive type semiconductor
layer;
an insulation layer having a first insulation por-
tion that surrounds the first conductive portion
of the conductive layer; and
a current blocking layer that substantially sur-
rounds the first insulation portion of the insula-
tion layer, the first insulation portion provided
between the current blocking layer and the first
conductive portion.
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2. The light emitting device according to claim 1, where-
in the current blocking layer circumferentially sur-
rounds the first insulation portion of the insulation
layer.

3. The light emitting device according to claims 1 or 2,
wherein the first insulation portion of the insulation
layer circumferentially surrounds the first conductive
portion of the conductive layer.

4. The light emitting device according to any one of
claims 1 to 3, further comprising at least one of an
ohmic contact layer or a reflective layer under the
second conductive type semiconductor layer.

5. The light emitting device according to any one of
claims 1 to 4, wherein the current blocking layer is
between the active layer and the at least one of the
ohmic contact layer or the reflective layer.

6. The light emitting device according to any one of
claims 1 to 5, wherein the first conductive portion of
the conductive layer further passes through the at
least one of the ohmic contact layer or the reflective
layer, and a second conductive portion of the con-
ductive layer is provided under the at least one of
the ohmic contact layer or the reflective layer.

7. The light emitting device according to any one of
claims 1 to 6, wherein a second insulation portion of
the insulation layer is provided between the second
conductive portion of the conductive layer and the
at least one of the ohmic contact layer or the reflec-
tive layer.

8. The light emitting device according to any one of
claims 1 to 7, wherein the at least one of the ohmic
contact layer or the reflective layer includes a first
portion that is provided under the light emitting struc-
ture and a second portion that is provided at an area
other than under the light emitting structure.

9. The light emitting device according to any one of
claims 1 to 8, wherein the current blocking layer con-
tacts the first insulation portion of the insulation layer.

10. The light emitting device according to claim 1, where-
in the current blocking layer horizontally protrudes
from the first insulation portion of the insulation layer,
and the current blocking layer is disposed in a same
layer as the second conductive type semiconductor
layer, wherein the current blocking layer is disposed
between the first insulation portion of the insulation
layer and the second conductive type semiconductor
layer.

11. The light emitting device according to claim 1, where-
in the first insulation portion of the insulation layer,

the active layer and the first conductive type semi-
conductor layer surround surfaces of the current
blocking layer.

12. The light emitting device according to claims 1 or 11,
wherein a lower surface of the current blocking layer
directly contacts the active layer.

13. The light emitting device according to any one of
claims 1, 11 and 12, wherein a lower surface of the
current blocking layer is spaced from the active layer.

14. The light emitting device according to claim 1, where-
in the current blocking layer has a surface higher
than an end of the first insulation portion of the insu-
lation layer.

15. The light emitting device according to claim 1, where-
in the current blocking layer includes at least one
selected from the group consisting of ITO, IZO, IZTO,
IAZO, IGZO, IGTO, AZO, ATO, ZnO, SiO2, SiOx,
SiOxNy, Si3N4, Al2O3, and TiOx.
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